Does leptin regulate insulin secretion?
The hormone leptin secreted by adipocytes plays a major role in body weight homeostasis. Its main target is the hypothalamus, but it also affects several peripheral tissues directly. The direct effect of leptin on insulin secretion by pancreatic beta cells has been investigated in several studies, though with controversial results. Interpretation of these data must take into account the animal model and the leptin concentrations used. Experiments carried out on islets from ob/ob mice harbouring a mutation in the leptin gene are not representative of the leptin effect in normal animals because ob/ob islets are very sensitive to the hormone and show altered regulation of insulin secretion. In normal rodent islets, physiological concentrations of leptin seem to inhibit insulin secretion only when the islets are maximally stimulated with high concentrations of glucose associated with secretion potentiators. Several isoforms of the leptin receptor are expressed in pancreatic beta cells. Indirect experimental evidence suggests that leptin signalling in islets requires the long isoform of the receptor. The molecular mechanisms underlying the effect of leptin on insulin secretion are unknown. Our hypothesis is that physiological concentrations of leptin in normal rodents do not affect the direct pathway (coupling a rise in glucose concentration to insulin secretion) but modulate a potentiation of glucose-induced insulin secretion involving cyclic AMP or phospholipase C/protein kinase C activation.